CHAPTER I.
REDUCTION" AND EQUIVALENCE  OP BINARY QUADRATIC FORMS, REPRESENTATION OP INTEGERS.
INTEODUCTION.
There will be given in Chapters II-VIII reports of the literature on the following topics of the arithmetical theory of binary quadratic forms: Explicit values of xf y in x2 + &y*=gf composition, orders and genera, irregular determinants, number of classes of forms with integral coefficients, forms whose coefficients are complex integers or integers of a field, and their class number. The present chapter deals with the remaining, miscellaneous topics, the nature of which will be clear from the following brief summary.
Euler was the first to publish (in 1761, 1763) proofs of the facts that every prime of the form 6w+l can be represented by x2 + 3y2, and every prime 8ra+l by a;2+2y2. These and a few similar theorems had been merely stated by Fermat in 1654. In 1773, Lagrange proved many such facts by means of his general theory of reduction and equivalence of binary quadratic forms. In 1798, Legendre simplified and extended Lagrange's methods and tables, being aided largely by the reciprocity law for quadratic residues (although his proof of it was not quite complete).
In 1801, Gauss introduced many new concepts and extended the theory in various directions. His work has continued to occupy the central position in the literature, although many of his methods have since been materially simplified by Dirichlet, and to a less extent by Arndt and Mertens.
In 1851, Hermite developed his fundamental method of continual reduction. Closely related to it is the geometrical theory introduced by Smith in 1876 and applied by him to elliptic modular functions, later simplified by Hurwitz in 1894, by Klein in 1890, 1896, and by Humbert in 1916, 1917. A like goal was reached by Dedekind in 1877 and Hurwitz in 1881, both by means of the equivalence of complex numbers.
Selling gave in 1874 important methods of reducing both definite and indefinite forms. In 1880, Poincare" gave extensions of the methods of representing numbers-#-f bVD by points, and forms by lattices. In 1881 and 1905, he constructed transcendental arithmetic invariants. Kronecker in 1883 and Stouff in 1889 studied reduction and equivalence under special types of substitutions. The investigation by Markof! in 1879 of the upper limits of the minima of forms was resumed by Schur and Frobenius in 1913 and Humbert in 1916. There are many further investigations of a special or miscellaneous character.